Every pregnant woman needs continuous, timely and supportive care throughout during pregnancy for safe motherhood. The objective of this study was to analyze and evaluate the available medications and techniques for the prevention and treatment of pre-eclampsia and eclampsia. The standard methodology of systematic review without meta-analysis was followed and only RCTs and systematic reviews were included in the review. Three electronic data sources (PubMed/Medline, CINAHL, and Cochrane) were searched for studies, published between 1986 and 2016 on the prevention and control of pre-eclampsia and eclampsia. 47 studies were finally included in the review, of which 18 were systematic reviews and 29 were RCTs. Technologies and techniques used in the included studies for the prevention and control of pre-eclampsia and eclampsia are Magnesium Sulphate, Aspirin, Antioxidant (Vitamin C, E and Lycopene), Calcium supplementation, Chinese Herbal Medicine, physical activities, Nitric Oxide, Marine Food Oils, Low Salt Diet, Garlic, Plasma Volume Expansion, Low-dose Dopamine, Progesterone, Smoking, and Diuretics. Magnesium sulfate appears to be the most effective treatment which reduces the risk of eclampsia by more than 50%. However, its best dose and route are still controversial and need further research. The knowledge and experience of nurses in properly using the protocols and evidence-based interventions are necessary for the wellbeing of pregnant women.
Background
Pregnant women require continuous, prompt and supportive care throughout their pregnancies as well as after childbirth for safe motherhood.
Pre-eclampsia, one of the major complications during gestation, is a hypertensive disorder and a serious condition that occurs typically after 20 weeks of pregnancy. It is a combination of hypertension (raised blood pressure) and proteinuria (the presence of protein in the urine) [1] . Most women with preeclampsia give birth without problems because of the prompt and adequate health care services they receive. However, severe pre-eclampsia can cause problems such as stroke, kidney failure, liver failure, and blood clotting [1] . The generally accepted criteria for identifying pre-eclampsia is a persistent diastolic blood pressure greater than 90 mm Hg with the occurrence of proteinuria greater than or equal to 0.3 grams in a 24-hour urine specimen [2] .
The pathogenesis of pre-eclampsia is not clearly understood [2] . Experts believe it begins with a disturbance in the placenta, followed by insufficient blood flow to the uterus resulting in inflammation and progressive endothelial damage [2] . Obesity, chronic hypertension, diabetes, multiple pregnancies, first pregnancy, adolescent pregnancy and history of pre-eclampsia are among the risk factors for pre-eclampsia [2] .
On the other hand, eclampsia, which is usually rare but potentially life-threatening, is characterized by the occurrence of a seizure in association with pre-eclampsia, swelling feet, sudden weight gain, headaches, and changes in vision. Approximately 1 out every 200 women who had pre-eclampsia, eventually develop a more serious condition of eclampsia which causes about 50,000 maternal deaths each year [3] .
Globally, about 300,000 women die each year from complications of pregnancy and more than 95% of these women are in Africa and Asia [4] . Preeclampsia and eclampsia together affect about 10% of all pregnant women around the world [5] [6] . In Africa and Asia, about one-tenth of all maternal deaths and in Latin America one-quarter of all maternal deaths are associated with hypertensive disorders of pregnancy. More than half of the maternal deaths occur in sub-Saharan Africa and about one third occur in South Asia [4] . Among the hypertensive disorders of pregnancy, pre-eclampsia and eclampsia remain one of the major causes of maternal mortality [4] [7] . An estimated 4% to 10% of pregnant women in Australia develop pre-eclampsia, causing about five maternal deaths and up to 300 to 500 perinatal deaths per year [8] .
Objectives
• To analyze and evaluate the available techniques and medication used in past 30 years for the prevention and control of pre-eclampsia and eclampsia, with the motive to reduce the maternal mortality.
• To describe and evaluate these techniques and medication, their benefits and their adverse effects and their role in the prevention and control of pre-eclampsia and eclampsia in pregnant women.
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• To enhance understanding of these techniques and medication and their relationship with pre-eclampsia and eclampsia, which eventually will contribute to the development of more preventive strategies and lower mortality rate.
Materials and Methods

Design
PRISMA guidelines [9] were used as a basis for the overall study approach. A systematic search was conducted from January 2016 to January 2017, to answer the research question of: What are the available best technologies and techniques for the prevention and control of pre-eclampsia and eclampsia? PubMed/MEDLINE, CINAHL, and Cochrane were searched for articles published between 1986 to 2016, reporting on the available technologies and techniques for the prevention and control of pre-eclampsia and eclampsia in pregnant women. The question was adjusted according to the PICO acronyms; P (population/participants) representing pregnant women with hypertension, pre-eclampsia or eclampsia; I (intervention) represent the use of available technologies and techniques; C shows comparison in the control group, the placebo group or non-existence of the comparison group; and O represented the outcomes of interest which were prevention and control of pre-eclampsia and eclampsia and reduction in maternal mortality. The search strategy was based on a number of medical subject headings MESH terms and text words, summarized in Table 1 .
Inclusion Criteria
Systematic Reviews and RCTs published in the English language between 1986 to 2016 based on the prevention and control of pre-eclampsia and eclampsia were eligible for inclusion in this review.
Exclusion Criteria
Studies, except systematic reviews and RCT's, were excluded. Studies not published in the English language, or whose topics were irrelevant to the objective of this study were also excluded. 
Search Outcome
A total of 1808 articles were initially identified using the search criteria from all the three databases, of which 14 were in duplicate. Titles screening of the remaining 1794 articles resulted in 330 relevant articles being selected for abstract screening. The abstracts of these 330 papers were then examined resulting in 58 papers being examined in full. Of these, 11 were excluded after quality assessment. The remaining 47 studies were fully read and were included in the review as shown in Figure 1 .
Each article was screened by two independent reviewers and disagreement between them was resolved by discussion. The aim was to identify as many articles as possible which have reported the use of different techniques and technologies for the prevention of pre-eclampsia and eclampsia in past 30 years.
Quality Appraisal
We assessed the quality of each paper meeting the inclusion criteria using the following: 1) relevance to the systematic review 2) validity and appropriateness of methodology 3) quality of evidence generalizability of results 4) quality of reporting 
Result and Discussion
Among the 47 articles included in this study, 18 were systematic reviews, 29
were RCTs, including 9 multicenter RCTs. All the identified articles for syste- IV Evidence from opinion of respected authorities, based on clinical experience, descriptive studies, or reports of expert committees. Open Journal of Nursing
The included studies used different intervention for the prevention and treatment of pre-eclampsia, eclampsia and its complications in pregnant women. These medications include Magnisium Sulphate (8 studies), Aspirin (9 studies), Antioxidant including Vitamin C and E (9 studies), Calcium Supplementation (4 studies), Physical Activity and Exercise (3 studies), Nitric Oxide (3 studies), Marine Food Oils (2 studies), Low Salt Diet (1 studies), Garlic (1 studies), Chinese Herbal Medicine (1 studies), Plasma Volume Expansion (1 studies), Lowdose Dopamine (1 studies), Progesterone (1 studies), Antioxidant Lycopene (1 studies), Smoking (1 studies) and Diuretics (1 studies). A detail discussion on these medications is presented in section 4 while their summarized results are provided from Tables 3-8 . In tables, SR represents systematic review, RCT represents randomized control trial, MgSo4 represents magnesium sulfate, PC means placebo-controlled and DB represents double blinded.
The review identifies a central and supportive role of magnesium sulfate in the prevention of pre-eclampsia and eclampsia in pregnant women [12] [13] [14] . Although, there is little evidence about the size of the effective dose, in order to draw any firm conclusions. Technologies and techniques including Magnesium sulfate and many others identified in this study used for the prevention of pre-eclampsia and eclampsia are discussed in detail, as follows.
Magnesium Sulfate
It is generally believed that anticonvulsant is effective in managing eclampsia and that why magnesium sulfate, the most commonly used anticonvulsants, is considered a treatment of choice for eclampsia [14] [15] . Table 3 shows the summary of magnesium sulfate related studies included in this systematic review.
Magnesium sulfate is the most effective treatment which reduces the risk of eclampsia by more than 50%, as concluded by a systematic review [14] with 15 trials and more than 12,000 women. Similarly, magnesium sulfate is also effective in reducing the incidence of eclampsia in women with severe pre-eclampsia [16] . Magnesium sulfate performs better than a lytic cocktail [13] and is more effective than nimodipine [12] in preventing maternal death, further seizures and other serious maternal morbidity in pregnant women with eclampsia.
Magnesium sulfate had a 52% lower risk of recurrent convulsions (95% CI 64% to 37% reduction) than that allocated diazepam (60 (13.2%) vs 126 (27.9%). Similarly, Magnesium sulfate had a 67% lower risk of recurrent convulsions (95% CI 79% to 47% reduction) than that allocated phenytoin (22 (5.7%) vs 66 (17.1%) [17] . Low dose i.v. magnesium sulfate regimen is equally effective in the prevention of convulsion recurrence and maternal deaths in eclamptic women compared with an i.m. magnesium sulfate regimen [18] .
Despite the strong evidence in favor of magnesium sulfate for prevention of eclampsia, trials comparing alternative techniques regimens are too small for a reliable conclusion. PPH and respiratory difficulties [12] , flushing [14] and overdose adverse effects (primarily from medication and administration errors) and may increase the rates of cesarean delivery [19] .
Aspirin
Antiplatelet agents, in particular, Aspirin, are among the most promising candidates for prevention of pre-eclampsia. They keep a good balance between prostacyclin, a vasodilator, and thromboxane, a vasoconstrictor, and stimulant of platelet aggregation [20] . However, according to the studies included in this review, Aspirin does not show any significant benefits in the incidence of proteinuric pre-eclampsia, preterm delivery, birthweight or of stillbirth, placental ab- Although, a meta-analysis suggested that low-dose aspirin initiated before 16 weeks of gestation reduces the risk of pre-eclampsia (RR 0.6, 95% CI 0.4 -0.8) and severe pre-eclampsia (RR 0.3, 95% CI 0.1 -0.7) [20] . Similarly, the results obtained in another review [11] shows that antiplatelet agents, mostly low-dose aspirin, have moderate benefits (up to 17% reduction in the risk of pre-eclampsia (RR 0.83, 95% CI 0.77 to 0.89) [11] , when used for prevention of pre-eclampsia and its complications. The role of aspirin in the prevention of pre-eclampsia continues to be debatable and unclear. Its benefits and effectiveness are from small to moderate depending on the outcome. Table 4 shows the summary of Aspirin-related studies included in this review. 
Antioxidant, Vitamin C and E
There are several pieces of evidence which support the hypothesis that oxidative stress, an imbalance between pro-oxidant and antioxidant forces, plays a key role in the development of pre-eclampsia during pregnancy [30] . However, according to the results of this review, no promising results have yet been shown by antioxidants including vitamin C and E in reducing the complications of pre-eclampsia or eclampsia. Table 5 shows the summary of antioxidants related studies included in this systematic review.
Results obtained in [30] - [38] fails to demonstrate the benefits of antioxidant supplementation in reducing the rate of pre-eclampsia and hence do not encourage its routine use against pre-eclampsia. Previous research also does not support the use of vitamin C and E supplementation in pregnancy to reduce the risk of pre-eclampsia or its complications [37] . However, the possibility that vitamin supplementation might be beneficial in women with a low antioxidant status at baseline needs further research and trials. 
Calcium Supplementation
Historically, a relationship between calcium deficiency and homeostasis and preeclampsia was suggested [39] . In this regard, nutrient supplements consisting of calcium are prescribed to treat deficiencies or for pharmacologic effects during pregnancy. The use of calcium supplementation in the light of this review did not show strong evidence in favor of it routine use [40] [41]. However, a systematic review [42] with 12 good quality RCTs involving 15,528 women and an RCT in [10] show promising results in favor of calcium supplementation in the prevention of pre-eclampsia and related problems. Overall it seems that calcium supplementation appears to reduce the risk of pre-eclampsia and reduce the rare occurrence of the serious morbidity. However, further research is needed in different settings and trials to explain its role in the prevention of pre-eclampsia. Table 6 shows the summary of calcium-related studies included in this systematic review. 
Physical Activity and Exercises
It can be possibly believed that increased physical activities and exercise may help pregnant women in the prevention of developing pre-eclampsia as its benefits are many for non-pregnant people [43] . There are, however, also concerns that there may be adverse effects of exercise taken during pregnancy and hence the role of increased physical activity and exercise is controversial and not clear. Table 7 shows the summary of physical activities and exercise-related studies included in this review.
For inactive pregnant women, a stretching exercise may be more effective than walking in mitigating the risk of pre-eclampsia due to higher adherence and possible cardiac-physiologic effects [44] . However, the results do not deny the effects of walking exercise on risk of pre-eclampsia. In the light of this review, no firm conclusion can be drawn about recommending rest or increased activity to women, due to the insufficient evidence obtained in [42] [45]. However, further research is needed in different settings and trials to explain its role in the development and prevention of pre-eclampsia and its complications. Table 8 shows the summary of included studies related to miscellaneous interventions.
Other Interventions
Low Salt Diet
The effects of salt consumption during pregnancy were assessed in a systematic review [46] with two trials involving 603 women. Both trials compared reduce dietary salt intake with normal diet. However, the review did not show any evidence of benefit for the mother or baby. Hence the salt consumption during pregnancy should remain a matter of personal choice.
Chinese Herbal Medicines
Proponents of traditional Chinese Medicine (TCM) believe that during pregnancy most of the blood of the mother flows to the placenta to provide the fetus with the required blood circulation and nutrition and as a result, other organs of Reduced the incidence of pre-eclampsia. Not Reported the mother get weak [47] . The effectiveness of TCM in pre-eclampsia was assessed in a systematic review [47] in which the authors identified 45 studies but none could be classified as a randomized controlled trial. The usefulness of Chinese herbal medicines for treating pre-eclampsia hence remains unclear due to insufficient evidence. 
Marine Oil Supplementation
Population studies have shown that higher intakes of marine foods (seafood) during pregnancy are associated with higher infant birth weights and a low incidence of pre-eclampsia [48] . The Marine food contains fatty acids which are believed to be helpful in preventing the incidence of pre-eclampsia. However, there is insufficient evidence to support the routine use of marine food and oil during pregnancy in order to minimize the risk of pre-eclampsia and its related complications [48] [49].
Garlic
Similarly, there is insufficient evidence to recommend increased garlic intake for preventing pre-eclampsia and its complications during pregnancy as evident from a systematic review [50] with one included trial (100 women). Further large randomized trials evaluating the effects of garlic are needed before any recommendations can be made to guide clinical practice.
Nitric Oxide
Nitric oxide drugs (glycerol trinitrate) or their precursors (Arginine) relaxing the walls of the blood vessel and may play an effective role in the prevention of preeclampsia. However, there is insufficient evidence to draw reliable conclusions about whether nitric oxide drugs or their precursors prevent pre-eclampsia and its related complications [51] [52] . Although, one randomized, blinded, placebo-controlled clinical trial [53] show some evidence of a reduction in the incidence of pre-eclampsia. Participants in this trial were pregnant women with a history of a previous pregnancy pre-eclampsia. 222 women were allocated to the placebo group, 228 received Larginine plus antioxidant vitamins, and 222 received antioxidant vitamins alone. The incidence of pre-eclampsia was reduced significantly (X2 = 19.41; P < 0.001) in L-arginine plus antioxidant vitamins compared with placebo (absolute risk reduction 0.17 (95% CI, 0.12 to 0.21). L-arginine plus antioxidant vitamins compared with antioxidant vitamins alone resulted in a significant effect (P = 0.004; absolute risk reduction 0.09, 0.05 to 0.14). Supplementation with Larginine plus antioxidant vitamins need to be further evaluated in a low-risk population in order for the firm conclusion to be drawn.
Plasma Volume Expansion
Blood plasma volume increases gradually in women during the second half of pregnancy and is reduced in women with pre-eclampsia [54] . It is possible that women with pre-eclampsia might benefit from expanded plasma volume if it were to increase blood circulation for the mother and baby. However, the results of a systematic review [54] are inconclusive about the effects of plasma volume expansion for the treatment of women with pre-eclampsia.
Cigarette Smoking
Cigarette smoking adversely affects every organ system [55] . However, very strangely, smoking during pregnancy has been associated with a reduction in the [56] .
The relation between smoking and pre-eclampsia was studied in a review [56] , conducted from 1959 to March 2006 with a total of 48 epidemiological studies.
Overall, smoking during pregnancy reduces the risk of pre-eclampsia by up to 50%
with a dose-response pattern. This result was consistent with all nulliparous and multiparas women, singleton and multifetal pregnancies, and in all cases of mild and severe pre-eclampsia. However, the underlying mechanisms and the exact ingredients in cigarette smoke that influence the risk of pre-eclampsia is unclear.
However, given the other harmful effects of smoking, this cannot be generally considered a prevention method for pre-eclampsia. Further research and more epidemiological studies are needed to enhance our understanding of the disease and to clarify this puzzling relationship.
Low-Dose Dopamine
The role of low-dose dopamine in the management of pregnant women with severe pre-eclampsia was assessed in a systematic review in [57] . Only one Randomized placebo-controlled trial of six hours' duration, including 40 postpartum women, was found. However, it remained unclear whether low-dose dopamine therapy for pre-eclamptic women with oliguria is beneficial.
Progesterone
According to one theory the shortage of progesterone might be the cause of preeclampsia, hence it is believed that progesterone during pregnancy might help them to avoid pre-eclampsia. However, no reliable conclusions could be made about the effects of progesterone in preventing pre-eclampsia and its complications according to the result of a review in [58] .
Thiazide Diuretics
Diuretic drugs result in reducing the blood pressure by excreting more urine and hence relaxing blood vessels. Due to these effects, it has been believed that Diuretic drugs might lower the risk of pre-eclampsia in pregnant women. However, the result drew in a systematic review [59] (5 studies involving 1,836 women),
showed insufficient evidence to draw reliable conclusions about the effects of diuretics on prevention of pre-eclampsia and its related complications. The risk of nausea and vomiting was also increased, therefore the use of diuretics for the prevention of pre-eclampsia and its related complications cannot be suggested.
Antioxidant Oral Lycopene
A randomized double-blind placebo-controlled trial [60] with 159 primigravidas (similar physical and social parameters) was conducted in India to evaluate the efficacy of antioxidant lycopene in preventing pre-eclampsia. 77 women received 2mg/day oral lycopene until delivery. There was no significant difference in developing pre-eclampsia. The results confirm that lycopene is not effective in preventing pre-eclampsia in healthy primigravidas. Rather, they result in the incidence of the adverse effects of preterm labor and low birth weight babies. 
Conclusions
There are many medications and techniques that have been identified and assessed for its role in the prevention of pre-eclampsia and eclampsia. Magnesium sulfate so far has shown a great success in this regard and can be called as treatment of choice. It is more effective than diazepam, phenytoin, aspirin, calcium supplementation or lytic cocktail. However, despite the strong evidence, trials comparing alternative techniques are too small for reliable conclusions. There is insufficient evidence to show what the best dose and route of magnesium sulfate for women with pre-eclampsia or eclampsia are. Similarly, the role of aspirin, calcium supplementation, and L-arginine plus antioxidant vitamins continues to be controversial. Its benefits and effectiveness range from small to moderate depending on the outcome. Further research is needed to assess which women are most likely to benefit. There is also insufficient evidence about whether to recommend rest or increased physical activity to women during pregnancy. Further research is highly desirable in different settings to explain its role in the development and prevention of pre-eclampsia and its complications.
There is evidence in the light of the included studies in this review as well as previous studies that supplementation with vitamins C and E did not reduce the risk of pre-eclampsia in both nulliparous and multiparous women. However, further research is needed to analyze the possibility that vitamin supplementation might be helpful in women with a low antioxidant status.
Another puzzling evidence we obtained from this review is that smoking during pregnancy reduces the risk of pre-eclampsia by up to 50% with a dose response pattern. This result was consistently found in nulliparous and multiparas, singleton and multifetal pregnancies for both mild and severe preeclampsia. Current literature does not give us a clear explanation for this supportive effect of smoking in pregnant women. However, considering its harmful effects, smoking cannot be considered as a prevention method for pre-eclampsia.
Further research and more epidemiological studies are needed to enhance our understanding of the disease and to clarify this puzzling relationship. Moreover, there are no systematic reviews and control trails based on immediate delivery of the baby (the definitive treatment for pre-eclampsia and eclampsia) and another important standard-of-care treatment (non-diuretic anti-hypertensives).
We also recommend further research into assessing the role and importance of current and new technologies and techniques in the reduction of pre-eclampsia and eclampsia. All nurses or midwives should know the evidence about the prevention and treatment of pre-eclampsia and eclampsia to identify the nursing care that is essential to guide the pregnant woman and family and prevent adverse events related to the use of preferred techniques and medications.
